Interpreting the Language of Polyubiquitin with Linkage-Specific Antibodies and Mass Spectrometry.
Posttranslational modification of cellular proteins by ubiquitin serves a variety of functions. Among the multitude of ubiquitin substrates, ubiquitin itself is the most prevalent. For many years, the direct detection of polyubiquitin chains attached to cellular substrates was not practical, with cell biologists relegated to indirect approaches involving site-directed mutagenesis or in vitro biochemistry. Recent advances in two technologies-polyubiquitin linkage-specific antibodies and mass spectrometry proteomics, have overcome that limitation. Using one or both of these, the direct analysis of polyubiquitin chain linkages on cellular substrate proteins may be performed. This paper describes the complimentary nature of linkage-specific antibodies and mass spectrometry proteomics for the characterization of complex ubiquitin signals using lessons learned in early development of both technologies.